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.Display device dedicated to proximity detection 



The invention pertains to a dedicated display device 



5 devices are used in particular for the construction of 
communication terminals of the type allowing an 
operator to transmit and to receive information within 
the framework of a friendly exchange with a processor. 
The invention finds a particular application in respect 
10 of the screens of interactive terminals comprising 
dedicated liquid crystal screens. The expression 
dedicated screen is understood to mean a screen 
comprising at least one or more pictograms locked-in 
during the design of the screen. 



Such screens comprise two plates at least one of which 
is transparent. Between these plates are disposed 
liquid crystal molecules. To excite the liquid crystal 
molecules and to modify the polarity of a light ray 

20 which passes through them, the screen comprises 
transparent electrodes situated on internal faces of 
the two plates. In dedicated screens, in order to 
simplify the routing of connection pads of the 
electrodes, it is known to embody the electrodes of 

25 each plate in such a way that the whole set of 
pictograms is situated in an identical manner on the 
two electrodes opposite one another. 

Dedicated screens are customarily rendered touch- 
30 sensitive by disposing one or more transparent touch 
layers on the device, these being based on contact or 
on capacitive or inductive effect or the like. The 
device can then serve to delimit pressing zones of this 
layer according to a desired composition. The pressing 
35 of the layer is usually done by a finger of an 
operator. The drawbacks associated with these known 
methods relate to the cost of the responsive component 
added to the screen and to the fact that the visual 
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information provided by the device is inevitably 
altered by the add-on touch layers. 

It is moreover known from patent FR 88 05665 to embody 
5 a display with incorporated touch-sensitive surface 
wherein one of the electrodes called the counter- 
electrode is used as responsive element, this counter- 
electrode possibly being split up into a plurality of 
zones each constituting a counter-electrode. 

10 

The application of the known principle to dedicated 
displays has a certain number of drawbacks in that it 
does not make it possible to simply adapt the size of 
the counter-electrodes to the various shapes and number 

15 of dedicated pictograms associated with a touch- 
sensitive zone. Thus* the routing of the feed pads of 
each touch-sensitive counter-electrode may be rendered 
very tricky on account of the numerous feed pads of 
said associated pictograms opposite this same 

20 responsive counter-electrode. 

Moreover, in a dedicated display, it is not possible to 
ignore the influence of the individual surface of each 
pictogram as regards the responsive counter-electrode 
25 since the designer of the pictogram is entirely at 
liberty to make it as small or as large as he so wishes 
for his application. 

Thus, in the known art this would lead to the defining 
30 of a counter-electrode that is unsuited to the 
requirement of detection by capacitive effect on 
account of its overly small size and/or by parasitic 
images which are at risk of being engendered by the 
connection pads. 

35 

The invention aims to alleviate these problems by 
proposing a touch-sensitive dedicated screen with no 
added touch-sensitive layer. 
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• For -this purpose, the subject of the invention is a 
display device, the surface of the device being 
rendered touch-sensitive, the device comprising a first 
dedicated part comprising two insulating plates (1, 2), 
5 a layer (3) of material exhibiting electro-optical 
properties suitable for rendering all or part of its 
surface visible under the effect of an electrical 
control signal, the layer (3) being disposed between 
the two plates (1, 2), at least one first electrode 

10 (4, 5) having the shape of a pictogram, the first 
electrode (4, 5) being disposed on a face (6) of one 
(2) of the insulating plates, a second electrode (7) 
disposed on a face (8) of the other (1) insulating 
plate opposite at least one first electrode (4, 5), 

15 characterized in that the second electrode is used as 
responsive element of the touch-sensitive surface of 
the device, in that the surface area of the second 
electrode is at least 9 mm 2 , 

and in that the surface area of the second electrode is 
20 greater than or equal to the surface area or the sum of 
the surface areas of the first electrode or electrodes 
opposite . 

Dedicated display devices are embodied with the aid of 
25 static or weakly multiplexed liquid crystal screens. 
They make it possible to display pictograms 
predetermined during the design of the device. In the 
case of static or weakly multiplexed displays, it is 
known to link the counter-electrodes together in 
30 groups, directly on the plate supporting them, so as to 
simplify the routing and the number of outputs. It is 
obvious that this disposition does not make it possible 
to embody a touch-sensitive display in which one wishes 
to be able to access each responsive counter-electrode. 
35 Thus, according to the invention, provision is made to 
be able to access each sub-set of responsive counter- 
electrode individually. 
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■ The • invention will be better understood and other 
advantages will become apparent on reading the detailed 
description of an embodiment given by way of example, 
description illustrated by the appended drawing in 
5 which: 

figure 1 represents in section a dedicated display 
device; 

figures 2a and 2b represent an exemplary 
embodiment of electrodes of a display device in 
10 accordance with the invention. 

The display device represented in figure 1 comprises 
two insulating plates 1 and 2 disposed one above the 
other. At least one of the two plates 1 or 2 is 
transparent. The device also comprises a layer 3 made 
of a material exhibiting electro-optical properties 
able to transmit or otherwise a luminous radiation 
under the effect of an electrical excitation. This 
material comprises for example liquid crystal. The 
layer 3 is disposed between the two plates 1 and 2. The 
device comprises two first electrodes 4 and 5 having 
for example the form of a pictogram and being disposed 
on a face 6 of the plate 2. The device furthermore 
comprises a second electrode 7, disposed on a face 8 of 
the other insulating plate 1. The second electrode 7 is 
also called a counter-electrode. The second electrode 7 
is disposed opposite the two first electrodes 4 and 5 
so that a control signal applied between one of the 
first electrodes and the second electrode 7 modifies 
the state of the liquid crystal between the electrodes. 

In figure 1 only three electrodes 4, 5 and 7 have been 

represented by way of example. It is of course 

understood that the invention may be implemented 
35 regardless of the number of electrodes. 

Figure 2a represents an exemplary pictogram constructed 
with the aid of the electrodes 4 and 5. The pictogram 
of the electrode 4 represents three concurrent arrows 
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* and • the pictogram of the electrode 5 represents a 
seated human silhouette. These two pictograms may 
represent for example the state of the ventilation in a 
motor vehicle. The electrode 4 is linked electrically 
5 by a pad 9 to a connection tag 10. The same holds for 
the electrode 5 which is linked by a pad 11 to a 
connection tag 12. The tags 10 and 12 make it possible 
to apply the control signal of the device to the 
electrodes 4 and 5. The tags 10 and 12 are situated on 
10 an edge 16 of the device. 

The electrodes are generally made by etching. To make a 
display device with no touch-sensitive surface in a 
simple manner, the mask for etching the counter- 

15 electrode is made from a mirror image of the mask for 
etching the first electrodes 4 and 5, onto which mask 
is connected the mirror images of the first electrodes 
4 and 5 by pads of small width. This way of making the 
counter-electrode is unsuited to the making of a 

20 display device whose surface is rendered touch- 
sensitive according to the invention. 

Figure 2b represents the electrode 7 and its electrical 
connection pad 14. The pad 14 makes it possible to feed 

25 the electrode 7 via a tag 15 situated on the edge 16 of 
the device. In the exemplary embodiment represented, an 
exterior contour 17 of the electrode 7 is substantially 
oval. When the electrode 7 is placed opposite the 
electrodes 4 and 5, the latter are situated inside the 

30 contour 17. Stated otherwise, the electrode 7 
completely covers the electrodes 4 and 5. Thus the area 
of the electrode 7 is greater than or equal to the sum 
of the areas of the electrodes 4 and 5. To ensure 
correct operation of the detection of proximity by 

35 capacitive effect, the electrode 7 must have an area of 
at least 9 mm 2 . The capacitive effect is obtained by 
placing a finger of a user on the device opposite the 
electrode 7. A capacitance is then created between the 
electrode 7 and the finger. By injecting a high 
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' frequency electrical signal, for example 2 MHz, onto 
the electrode 7, it is possible to detect the presence 
of the finger by analyzing a possible weakening of the 
high frequency signal due to the existence of the 
5 capacitance created between the finger and the 
electrode 7. Trials have shown that if the area of the 
electrode 7 is less than 9 mm 2 , the weakening of the 
high frequency signal is so small that it is 
practically impossible to detect. 

10 

Additionally, it is important to guarantee that the 
surface of the electrode 7 is influenced by the. finger 
of an operator without the latter needing a precise 
positioning effort opposite a touch-sensitive zone. For 

15 this purpose, the pattern of the second electrode 7 
substantially covers a circle of at least 9 mm in 
diameter. By making the counter-electrode 7 with a 
different pattern from those used for the first 
electrodes 4 and 5, this allows the designer of the 

2 0 device to make any shape of pictogram forming the 
pattern of the first electrodes 4 and 5 without 
worrying about any minimum surface area for ensuring 
the detection of proximity of a finger of the operator. 
By way of example, it is possible to associate a wire- 

2 5 like pictogram with a counter-electrode whose contour 
is substantially convex. The display is given by the 
shape of the pictogram and the detection of proximity 
is rendered possible by the substantially convex shape 
of the counter-electrode. 

30 

Advantageously, the electrode 7 is profiled opposite 
the pads 9 and 10. More precisely, the modification of 
state of the liquid crystal is obtained by applying a 
low frequency control signal, for example of 100 Hz, 
35 between on the one hand an electrode 7 and on the other 
hand at least one of the electrodes 4 or 5. The pads 9 
and 11 are in part opposite the electrode 7 or more 
precisely inside the contour 17 of the electrode 7. If 
the electrode 7 occupies the whole of the area situated 
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inside the contour 17, the parts of the pads 9 and 11 
opposite the electrode 7 are then visible at the same 
time as the pictograms formed by the electrodes 4 and 
5. To alleviate this defect and to allow only the 
5 pictograms to appear, the electrode 7 is profiled 
opposite the pads. A profiling 18 is clearly visible in 
figure 2b. The two figures 2a and 2b are represented on 
the same scale and by overlaying them, the profiling 18 
covers the part of the pads 9 and 11 that is situated 

10 inside the contour 17. This overlay prefigures the 
disposition of the electrodes 4, 5 and 7 in the device. 
In figure 2b, another profiling 19 made in the 
electrode 7 is also distinguished, making it possible, 
once the electrodes 4, 5 and 7 have been overlaid to 

15 visually separate the body 19 from the head 20 in the 
representation of the human silhouette constructed with 
the aid of the electrode 5. 

Advantageously, the device comprises several counter- 
20 electrodes 7. To ensure the detection of presence of a 
conducting element in proximity to each counter- 
electrode 7, each is fed separately. More precisely, 
each possesses its own pad 14 each ending at a distinct 
tag 15. 

25 

Advantageously, the device comprises two parts. A first 
part is dedicated as described hereinabove and a second 
part is non-dedicated. This second part is 
advantageously arranged in the form of a matrix with 
30 row-wise and column-wise addressing. This arrangement 
in two parts is described in European patent EP 0 306 
403. 



